Silicon Power Supply

| nt roducti on

This supply was designed to power the Silicon tracker
detector of the Dzero Colliding Detector. Power Supply mnust
provi de precise voltages for silicon vertex readout (SVX)
asic, and interface controls. Each supply will need to
power as many as 152 HDI strings.

The Silicon supply will provide ten separate voltagesto power the
Siliconcircuits. A conmmrer ci al nodul ar power supply manufactured by
Vicor / Westcor was chosen as the main power conponent for
this application. This power will be supplied through a

not her boar d.

General Description

The primary consideration for the new Silicon power supply
design is to use existing designs as nuch as possible. The
mai n changes will be to add two extra channels to the
exi sting notherboard and add renpte sensing to all supplies

In order to acconplish this two new shunt circuits and a
daughter board will have to be added to inplenent controls,
trips and status readi ngs. An additional indicator/voltage
adj ust board Wi |l have to be added to the front panel.

The power requirenents are 1350 Watts delivered. In order
to meet this power requirenent a switching type supply wll
have to be utilized.

Envi ronnent and Constructi on Consi derati ons

The presence of a magnetic field further conplicates
supply construction. Although the field is not considerably
hi gh, 200-300 gauss, its volunme is very large (over 6 mx 6
mx 6 m. The supply volune 10-1/2" x 10-1/2" x 18" makes
shi el ding sonewhat difficult. The supplies will be built
around a commerci al Vicor MegaPAC that will operate fromthe
present 20Amp 208V AC source.

Testing has shown that these supplies fail when operated
inafield of nore than 175 gauss with the orientated in
the vertical direction. To reduce the field to an adequate
level, a two part shielding scheme will be utilized.

The first level for shielding is in the formof a ¥ thick hot rolled
steel box. This provides the main reduction of the nmagnetic
field to a nanageable Il evel and is the main chassis that
houses the supply nodul e.
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The secondlevel of field reduction is a snaller magnetic
shi el d, which surrounds the Vicor supply. This two-part
shield is directly enclosing the Vicor chassis.

Since the supply will be enclosed in a steel chassis
cooling is required. Cooling water will be used on heat
produci ng objects inside the box. EachVicor moduleisfitted with a copper
tube for cooling.

Monitoring and Control Description

Monitoring will be inplenented so the voltage and current
can be nonitored via a conputer connection. In addition if
any voltage or current exceeds a set |evel all output
vol tages will be disabled. This is done to prevent the
application of partial power to the silicon circuits. The
suppl i es have fuses(20anp) on the primary 208VAC i nput and
a solid state 3-phase relay to control applying main power
to the Vicor supply. There will be a local On/Of, Reset
and Local /Renote switch on thefrontpane. There are LED
indicators for |ocal information.

The Vicor supplies have built-in anal og tenperature
sensing that are used for nonitoring. This signal is
2.5V/ 25? C and has a range of 0-100? C. There are signals
for Phase Fault, Over Tenperature VWarni ng and AC Power K
that will be inputs to the logic control circuitry.

o The Phase Fault signal, which is active high,
drops | ow when the input reaches the over current
| evel of 30 Anps due to a m ssing phase or severe
i ne inbal ance.

o The AC Power K signal, active high, wll drop
| ow about 3ns before the output regulation is
|l ost. An AC Power Fail signal is the conplinent
of the AC Power OK.

o The Over Tenperature Warning signal, normally
hi gh, drops | ow sonewhere between 65-76? C. The
recovery point is 1? C below the actual trip
point. This is built-in protection that activates
when the inlet tenperature exceeds 70-81? C.
Recovery is 10? C bel ow the actual trip |evel
This signal is directly ANDed with the External
Interl ock signal and controls the 208 AC i nput by
operating the solid state rel ay.
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There will be two conditions that will turn the supply off
in the event of a fault condition. The first condition
occurs when a nonitored supply exceeds a preset |evel for
nmore than 8 mlliseconds. This can be considered a nornma
fault condition. This type of fault only inhibits the
outputs of the Vicor and |atches the fault until cleared.

The second condition occurs when a silicon cooling
interlock, an External Interlock, phase fault or
tenperature warning fromthe Vicor is false. The main 208
AC power to the supply will be renpoved when this occurs.
The thought here is that a nore serious fault or problem
has happened and nore direct neasures should be taken. This
m ght be caused by a direct failure of a nodule which fails
to respond to a normal inhibit signal or snoke or water was
det ect ed.

A third and final level of protection wll be in-line
fuses on each output fromthe supply. This will ensure that
wire currents wll not exceed a safe |level. The fusing wll
be above the normal operating | evels and should not open
under a normal fault condition.

Logiccontrol Wi | | be i nplenmented with a progranmable |ogic gate
array. This provides the best flexibility and size
reduction for the power supply system

Control power (+5V and +15V) will be a separate supply that wll
be ON whenever the ACis applied to the box. This snal
supply has a |ine fuse.

An additional tenperature sensor will be instrunented to
reflect the plate tenperature for the current sensing
shunt s.

A hall probe will provide magnetic field information
i nside the steel shell.
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Power Supply Specification

Slot| Supply Supply Supply Supply Board.
Type |Voltage(volts)/Current(amps)|Power(watts)| Fuse Amp.
1 | VCC#1 6.3 30.8 194.04 30
2 | VCC#2 6.3 30.8 194.04 30
3 | VCC#3 6.3 30.8 194.04 30
4 |DVDD#1 5.5 4.3 23.65 30
5 |DVDD#2 6 23.1 138.6 30
6 | AVDD2 4 20 80 30
7 |AVDD#1 5.5 4.3 23.65 30
8 |AVDD#2 6.4 30.8 197.12 30
9 |AVDD#3 6.6 30.3 199.98 30
10 | 15vDC 15.5 6.5 100.75 30
1345.87
Power Fuse Voltage @ Voltage Current
Slot Supply | Panel | Fuse Panel Trip Trip
Type Amp. Volts Volts Volts(Amps)
1 VCC#1 7 5.24 7.00 9.90 (29.70)
2 VCC#2 7 5.24 7.00 9.90 (24.75)
3 VCC#3 7 5.24 7.00 9.90 (24.75)
4 DVDD#1 2 5.10 6.80 1.60 (4.00)
5 DVDD#2 5 5.35 6.50 8.00 (20.00)
6 AVDD2 5 4.00 4.90 8.00 (20.00)
7 AVDD#1 2 5.45 6.80 1.60 (4.00)
8 AVDD#2 5 5.75 7.00 9.90 (24.75)
9 AVDD#3 5 6.00 7.20 9.90 (24.75)
10 15vVDC 2 15.00 8.00 2.40 (6.00)
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